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(54) System for picking articles 

(57) A system for picking particular articles by using 
a receiving box out of many articles held on the article 
shelves in order to handle articles at high speeds, highly 
efficiently and highly reliably in the physical distribution 
management The system comprises a wireless 
response tag 1 having a rewritable storage unit, a 
receiving box 2 having said tag, a terminal equipment 4 
for writing/reading article data to and from said tag, a 
plurality of article shelves, an order-accepting unit 5, 
and a belt conveyer, wherein provision is made of a des- 
tination-of-picWng read terminal 7 at a position of the 
belt conveyer in front of said article shelves to read the 
data of an article to be picked from said tag, to indicate 
the quantity and a management number 8 on the article 
sheff and to store the management number (8) in the 
tag, and when the receiving box has moved close to the 
article shelves, the management number corresponding 
to the article to be picked is read out and is flashed so 
as to give an instruction that the article be taken out 
from the sheff and be put into the receiving box. 
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Description 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 5 

The present invention relates to a system for pick- 
ing desired articles at wholesale dealers and mail-order 
stores in order to send the articles to retail shops and 
individual persons. 10 

Accompanying an increase in the frequency of 
delivering articles in small amounts from wholesale 
dealers to retail shops and an increase in the amount of 
articles handled by the mail-order stores, it has been 
desired to provide a system for picking articles, in phys- 
ical distribution management, at a high speed while 
maintaining an improved efficiency and reliability 

2. Description of the Related Art 

A conventional method of picking can be repre- 
sented by an on-line physical distribution management 
system according to which bar codes on the articles are 
read out on a belt conveyer to sort them out using an 
interlocked host computer. According to this method, 
however, the amount of data to be recorded in the form 
of bar codes is as small as from 20 to 200 digits. In prac- 
tice, therefore, ID numbers are attached to the bar 
codes, and detailed data are stored, so that the host 
computer executes the processing in on-line system. 
According to this method, in which the host computer is 
relied upon for detailed data, when the data are further 
added accompanying a change in the layout for deliver- 
ing articles or accompanying the addition of articles, the 
amount of communication relative to the host computer 
so increases that the access time is lengthened. As a 
result, the physical distribution management system 
fails. 

According to another picking method, when the 
amount of picking is small, a worker takes up a picking 
list contained in a receiving box on the belt conveyer, 
puts a desired article into the receiving box, and checks 
the item of the article on the picking list using a writing 
utensil to complete the picking processing. This 
method, however, involves the probability of various 
kinds of operational failures as the number of picking 
operations increases. 

A further method consists of imparting an ID, in the 
form of a bar code, to the receiving box and reading the 
ID at a terminal at the article shelf to make an access to 
the host computer. 

With this method, however, an increase in the 
amount of processing results in an increase in the 
access time to the host computer, making it difficult to 
carry out the processing in real time. Besides, the phys- ss 
ical distribution management system is hindered if the 
host computer breaks down. According to th prior art 
as described above, a simple addition of an application 
or an increase in the number of workers no longer 
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makes it possible to cope with an increase in the 
amount of processing. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
system for picking articles which makes it possible to 
handle articles at high speed, highly efficiently and 
highly reliably, for physical distribution management, by 
eliminating the above-mentioned problems inherent in 
the prior art 

Concretely speaking, the present invention pro- 
vides a system for picking articles at high speed and 
highly efficiently by providing a wireless response tag 
having a storage capacity larger than the conventional 
bar code for every receiving box, storing the data 
related to picking articles, data related to shipment and 
data related to missing articles in the wireless response 
tag. providing a plurality of destination-of-picking read 
terminals, effecting wireless communication to the wire- 
less response tag of the receiving box on the belt con- 
veyer, and moving the receiving box with the least waste 
of motion at the time of the picking operation. 

According to the present invention, there is pro- 
vided a system for picking articles comprising a wireless 
response tag having a rewritable storage unit, a receiv- 
ing box having said wireless response tag and for stor- 
ing a desired article, an antenna for effecting 
communication to said wireless response tag. a termi- 
nal equipment for writing/reading article data to and 
from said wireless response tag via said antenna, a plu- 
rality of article shelves (S. T, U) for storing a variety of 
articles and display units disposed in the vicinities 
thereof, and a belt conveyer for conveying said receiving 
box, in order to pick a particular article, by using said 
receiving box, out of many articles held on said article 
shelves, wherein provision is made of a destination-of- 
picking read terminal at a position of the belt conveyer in 
front of said article shelves to read the data of an article 
to be picked from said wireless response tag, to display 
the corresponding article and a picking management 
number on said display unit and to store said picking 
management number in said wireless response tag, 
and said terminal equipment reads the picking manage- 
ment number when said receiving box has moved close 
to the article shelves and displays it on said display unit 
by using said antenna disposed near said belt conveyer 
in the vicinities of said article shelves. 

In the present invention, the picking management 
number is set to said destination-of-picking read termi- 
nal for each of said terminal equipment or for each 
group of said terminal equipment. 

In the present invention, the terminal equipment 
writes data related to missing articles into said wireless 
response tag. 

The present invention further comprises a shipment 
terminal equipment and a printer unit, wherein a cus- 
tomer and picking data are read out from the wireless 
response tag of the receiving box that has passed 



SDOCfD: <EP 0732278A1 I > 



3 



EP 0 732 278 At 



4 



through the article shelf, and are printed onto a trans- 
port slip and a delivery slip. 

In the present invention, furthermore, the terminal 
number and the data of the article on the article shelf 
are recorded into the wireless response tag, and the 
article data are set by using the wireless response tag 
when the terminal number is In agreement with said ter- 
minal equipment near the article shelf. 

In the present invention, the belt conveyer is pro- 
vided with a stopper for stopping the receiving box and, 
when the receiving box is to be automatically returned 
back to the belt conveyer by using an insertion device, 
absence of a receiving box at a preceding terminal 
equipment or at a plurality of preceding terminal equip- 
ment corresponding to the returning time is confirmed 
by said terminals, and an instruction signal is sent to 
said insertion device to return said receiving box back to 
said belt conveyer. 

In the present invention having a plurality of termi- 
nals and lamps arranged along the belt conveyer, the 
preceding terminal indicates to the succeeding terminal 
apposition at which the receiving box to be picked is 
moving by turning the lamp on. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram illustrating the constitution of a 
system for writing picking data into a tag according 
to the present invention; 

Fig. 2 is a diagram illustrating the basic constitution 
of a picking system according to the present inven- 
tion; 

Fig. 3 is a diagram illustrating the constitution of an 
article shelf system; 

Fig. 4 is a diagram illustrating the constitution of a 
wireless response tag according to the present 
invention; 

Fig. 5 is a diagram illustrating the constitution of a 
conveyer system according to the present inven- 
tion; 

Fig. 6 is a diagram illustrating an example of the 
constitution of a data management table in the wire- 
less response tag of the present invention; 
Fig. 7 is a diagram illustrating terminal setting man- 
agement in the wireless response tag of the present 
invention; 

Figs. 8A and 8B are flow charts (No. 1) for control- 
ling the picking system of Fig. 2; 
Figs. 9A and 9B are flow charts (No. 2) for control- 
ling the picking system of Fig. 2; 
Fig. 1 0 is a flow chart (No. 3) for controlling the pick- 
ing system of Fig. 2; 

Fig. 11 is a flow chart illustrating a method of 
processing picking data using the wireless 
response tag of Fig. 4; 

Fig. 12 is a flow chart for setting article data and 
shelf data to the terminal equipment using the wire- 
less response tag; 



Fig. 13 is a flow chart of when a receiving box is 
returned onto the belt conveyer in the conveyer sys- 
tem of Fig. 5; and 

Figs. 14A and 14B are flow charts of when the 
5 receiving box on the belt conveyer is indicated by 
using lamps. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

10 

Major points of the inventions of the claims will now 
be described. 

The invention of claim 1 is to shorten the time in 
which a receiving box is moving on the belt conveyer. 

is Generally speaking, when the data of a receiving box 
flowing on the belt conveyer are read and, then, an arti- 
cle is picked, the receiving box stops for the period of 
time used by the worker for the picking operation and, 
as a result, the amount of work decreases per unit time. 

20 According to the present invention, the data of an 
article to be picked are notified to a terminal equipment 
of a corresponding shelf from a position well ahead of 
the article shelf to provide a sufficient period of time for 
the worker to pick the article. The terminal equipment 

25 displays on the shelf the article data and a picking man- 
agement number. The worker picks the article onto the 
prepicking shelf and places it at a shelf position of the 
picking management number. When the corresponding 
receiving box moves close to the worker, the terminal 

30 equipment in front of the worker reads the picking man- 
agement data stored in the wireless response tag via an 
antenna and turns on a lamp located close to the posi- 
tion of the corresponding receiving box. The worker 
draws the receiving box for which the lamp is turned on 

35 onto his own working plate, takes out the article relying 
upon the corresponding picking management number 
and puts the article into the receiving box. The above- 
mentioned step makes it possible to shorten the opera- 
tion time. Recording the picking management number 

40 into the wireless tag as done in the present invention 
serves as a very effective means. 

When the articles change depending upon the sea- 
sons and when a worker takes charge of a plurality of 
terminal equipment since the work is not so busy, it 

45 becomes likely that the same number may occur when 
the picking number is given to each of the terminals. In 
such a case, there may develop picking miss due to 
confusion of the worker. According to the invention of 
claim 2, therefore, the picking management number is 

so imparted to a group of terminals that are handled by the 
worker. 

According to the invention of claim 3, when the 
quantity of articles is smaller than a required quantity in 
picking the articles, the terminal equipment 4 near the 
55 worker who carries out the picking operation writes data 
related to lacking articles into the wireless response tag 
1, without the paper list that was used and without 
eff cting the communication relative to the host compu- 
ter unlike when bar codes are used. Therefore, the 
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processing time is shortened, and the articles and the 
data are brought into agreement. 

The invention further provides a means which, 
when the wireless response tag 1 is used, detects the 
picking confirmation key 24 and the operation comple- s 
tion key 25 that are turned on, and informs the worker of 
the completion of the article picking operation of which 
the worker is in charge. This means can be utilized for 
providing a timing for holding finished/unfinished data in 
the memory of the terminal equipment 4. In the case of u 
the on-line operation, the finished/unfinished data can 
be utilized for holding the operation management state 
in answer to the inquiries for confirming the operation 
state from the host computer. 

So far, the article shipment list and delivery list are n 
printed and are put into a receiving box prior to convey- 
ing the article on the belt conveyer. Then, the worker 
picks the article that corresponds to the list. This is 
because the work has heretofore been carried out at 
one place being restricted by the installation of the print- 20 
ing unit. According to this picking method, however, 
when the article is lacking, the shipment slip must be 
printed again unless the article is supplemented. 
According to the invention of claim 4, the shipment ter- 
minal reads the customer, picking data, etc. from the 25 
wireless response tag of the receiving box in inspecting 
the shipment after the article has passed through the 
article shelf, and the printing unit prints the shipment 
request slip and the delivery slip, eliminating the need of 
printing the slips again and contributing to decreasing so 
the amount of consumption of the paper. 

The invention of claim 5 is to set the article in 
charge to the terminal of the article shelf. The conven- 
tional manual operation relies upon the memory of the 
worker. When the articles on the shelf are changed, 35 
therefore, miss operation often occurs due to misunder- 
standing. In using the bar code reader, when an ID is 
sent to the host computer, the article data in charge of 
the worker are sent from the host computer on-line and 
in real time, eliminating the need of setting the article. In 40 
case the on-line becomes defective even partly, how- 
ever, the articles are missing and the system will stop in 
the worst case. 

In a system in which an article in charge of the arti- 
cle shelf is set to the terminal equipment using the wire- 45 
less response tagtf* the article can be picked if the data 
of the receiving box are read out in an off-line manner 
and if there are article data that are set The terminal 
equipment may have a function by which the article data 
can be set from the on-line function, as a matter of so 
course. It is further allowed to so set the terminal 
number to the wireless response tag that it cannot be 
set to termiQaU^uipmerrt other than the desired termi- 
nal equipment, the article data can be set to the termi- 
nal equipment with which the terminal number is in ss 
agreement. In setting the data in an off-line manner, 
there can be used a data carrier such as floppy disk, 
memory card, optical disk, etc. instead of the wireless 
response tag. 



According to the invention of claim 6, a timing is 
determined to return the receiving box into which the 
picked article has been put back onto the belt conveyer 
mechanically and automatically. So far, when the receiv- 
ing box on the belt conveyer is stopped by a stopper and 
is returned back, the receiving boxes in front of the stop- 
per are tied in a row, and the arrival of the receiving box 
to be picked is delayed adversely affecting the timing of 
picking. According to the present invention, communica- 
tion is effected relative to one or a plurality of preceding 
terminal equipment and, when there exists an article to 
be picked at the preceding terminal equipment, the 
stoppers are operated nearly at the same timing and the 
receiving box is mechanically and automatically 
returned back onto the belt conveyer. This makes it pos- 
sible to smooth the flow of receiving boxes on the belt 
conveyer and to shorten the time of stopping. 

According to the invention of claim 7, the timing is 
indicated for the worker to return the receiving box into 
which the picked article has been put back onto the belt 
conveyer relying upon visual data. According to this 
invention, one or a plurality of preceding terminal equip- 
ment confirm the contents of the wireless response tag 
1 and, when there exists an article to be picked at the 
preceding terminal equipment, the position or the pres- 
ence of the receiving box is indicated by means of a 
lamp or the like. This makes it possible to shorten the 
time for halting the receiving box on the belt conveyer 
and to let the worker know the timing for returning the 
receiving box back onto the belt conveyer. 

The inventions of claims 1 to 4 will now be 
described briefly. 

In the operation for picking an article on the article 
shelf by conveying a receiving box using a belt con- 
veyer, provision is made of a means for imparting an 
independent picking management number to each of 
the terminal equipment or to each group of a plurality of 
terminal equipment that control the article shelves. A 
wireless response tag having a rewritable storage unit is 
attached to the receiving box that moves on the belt 
conveyer, and a destination-of-picking read terminal at a 
position of the belt conveyer in front of the article shelf 
reads the picking data, so that a sufficient period of time 
is provided for picking the article. At this moment, the 
destination-of-picking read terminal sends to the corre- 
sponding article shelf (which may often be in a plural 
number) the picking article data such as article number, 
quantity, etc. and the picking management data in com- 
bination through a cable connected thereto. 

The terminal equipment 4 that corresponds to pick- 
ing the article displays the picking management number 
on the prepicWng shelf and displays a picking number of 
the quantity display of the corresponding article shelf. 
Upon detecting the turn-on of the picking key that is 
depressed when the article is picked and the turn-on of 
the operation completion key, the data related to the 
completi n of picking/lack of article are stored in the 
memory of the terminal equipment 4. This means that 
the worker has picked the article relying upon the data 
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transmitted from th destination-of-picking read termi- 
nal and has placed it at the corresponding number on 
the prepicking shelf. 

When the receiving box has approached the termi- 
nal equipment that controls the article shelf, the terminal s 
equipment reads the picking management data and 
produces a display on the display connected to the ter- 
minal equipment or flashes the indicator or turns on a 
lamp of the prepicking shelf. Next the turn-on of the 
operation completion key of the prepicking shelf is 10 
detected, and the picking data are written into the wire- 
less response tag for each of the artides. This means 
that the worker has taken out the artide from the pre- 
picking shelf indicated by the indicator, the operation 
completion key is depressed and the article is put into is 
the receiving box. The picking data for each of the arti- 
cles can be utilized as the data related to the operation 
management state in answer to the inquiries related to 
confirming the operation state. When the receiving box 
has arrived at a place of shipment, the shipment termt- 20 
nal reads the result of picking, customer and picking 
data from the wireless response tag of the receiving 
box, and the printer unit that is connected prints the 
transport slip, delivery slip and a notice of lacking artide 
in case the artide is lacking. 25 

The invention of claim 5 will be described in further 
detail. 

The data related to the shelf position of an artide 
are controlled by the host computer, and the artide data 
of shelves that are controlled are set to the terminal 30 
equipment through the communication cable. In this 
case, the terminal equipment is capable of reading the 
data from the wireless response tag. To cope with trou- 
bles in the communication cable, therefore, the wireless 
response tag is utilized to set to the terminal equipment 35 
the article data of a shelf that is controlled. Here, in 
order to distinguish the terminal equipment from other 
ones, independent terminal numbers are imparted to 
the terminal equipment, and the data of a wireless 
response tag with which the terminal number is in 40 
agreement are set thereto. Moreover, a set time or a set 
flag of the terminal equipment is recorded in the wire- 
less response tag. 

The inventions of claims 6 and 7 are described 
below. 45 

When the receiving box containing the picked arti- 
cle is to be returned back onto the belt conveyer by the 
insertion device, the plurality of terminal equipment 
have been connected to the network and the terminal 
equipment having the receiving box for which the pick- so 
ing operation has been completed makes an inquiry to 
the preceding terminal equipment whether they have an 
article to be picked for that terminal equipment When 
there is a response from the preceding terminal equip- 
ment that they do not have a receiving box for picking 55 
the article, the terminal equipment actuates the stopper, 
e.g., upwardly raises a stop bar from th lower side of 
the belt conveyer, temporarily stops the receiving box, J 
and creates a space for returning the receiving box for 



which the picking operation has been done back onto 
the belt conveyer. Thereafter, the insertion device is 
instructed to operate, and the receiving box that has 
completed the operation is returned back onto the belt 
conveyer. 

In the invention of claim 7. in particular, lamps are 
used to indicate that the box for picking is approaching 
the preceding one or a plurality of terminal equipment, 
and the worker can see the timing for returning the box 
onto the belt conveyer. 

The invention will now be described in detail in con- 
junction with the drawings. 

Fig. 1 is a diagram illustrating the constitution of a 
system for writing picking data into the tag according to 
the present invention, i.e.. shows the system for writing 
order as picking data into the wireless response tag. 
wherein reference numeral 5 denotes an order-accept- 
ing unit where an order of a customer over the tele- 
phone is accepted through a keyboard (see Fig. 3) or an 
order by a slip is read by an optical recognizing unit and 
shipment data are handed over to an order file 27 in a 
host computer 6. The host computer 6 regularly or irreg- 
ularly outputs shipment data to a terminal equipment 4 
which writes shipment data from the host computer into 
a wireless response tag 1 attached to a receiving box 2. 
The content of the wireless response tag includes the 
name of a customer, address, name of the article 
ordered, number, shelf position, box size, etc. There are 
more than ten kinds of standardized receiving boxes 2 
that are constituted by using corrugated cardboard 
boxes or plastic cases. 

Fig. 2 is a diagram illustrating the basic constitution 
of a picking apparatus according to the present inven- 
tion. The receiving box 2 having the wireless response 
tag 1 recording the picking data as shown in Fig. 1 
moves on the belt conveyer starting from a point A. At a 
branching point B, the terminal equipment 4 is on-line 
connected to the terminal equipment 4 of the article 
shelves S, T and U through a cable 19 to retrieve picking 
data of the article shelves S, T and U. At the same time, 
when there is an article to be picked, its own picking 
number (independent sequence number for each of the 
article shelves S, T and U, or a sequence number 
imparted to a group of the article shelves S, T and U) is 
written into the wireless response tag at the branching 
point B which is well ahead of the artide shelves, and 
the sequence number and the picking data are trans- 
ferred to the terminal equipment 4 located close to the 
shelves S, T and U. Here, the position well ahead 
stands for a position at which the receiving box has 
passed by more than a period of time required for the 
picking operation. Concretely speaking, this position is 
expressed as follows: 

Position well ahead s picking time for an artide 
x picking number 
x conveying speed of the belt 
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Here, if the picking time for an article is 6 seconds, 
the picking number is three in average, and the convey- 
ing speed of the belt conveyer is about 50 cm a second, 
then the position is nine meters ahead of the shelf. 

When the position cannot be maintained well 
ahead, the number of articles to be picked should be 
decreased. In inspecting the shipment, the shipment 
terminal equipment 28 reads the shipment data as well 
as data related to lacking articles from the wireless 
response tag 1 attached to the receiving box 2, and a 
printer unit 10 that is connected prints the address, 
name, telephone number, etc. of a customer on the 
transport slip and on the delivery slip. When the article 
to be sent is lacking, a notice of lacking article is printed 
and is packaged together with the article in a corrugated 
cardboard box for transportation. Symbols C, D and E 
also denote branching points. The above description 
applies to the branching point D and to the article 
shelves X, Y and Z. 

The shipment inspection terminal reads the wire- 
less response tag data and informs the host computer 6 
of the completion of operation, or transmits the result of 
processing for an inquiry from the host computer. 

Fig. 3 is a diagram illustrating the constitution of an 
article shelf system, wherein reference numeral 9 
denotes lamps, 21 denotes management number indi- 
cators, 23 denotes quantity indicators, 25 denotes oper- 
ation completion keys, and reference numeral 32 
denotes lacking-article keys. As the receiving box hav- 
ing the wireless response tag 1 recording the picking 
management number approaches the article shelf for 
which the picking operation is to be executed, the termi- 
nal equipment 4 reads the picking management number 
from the wireless response tag 1 , flashes the picking 
management number at the prepicking shelf or causes 
the display to indicate the picking management number, 
in order to give to the worker an instruction for putting 
the article into the receiving box. After the terminal 
equipment has detected the picking key, lacking-article 
key and operation completion key that have all been 
turned on, the picking management number is erased 
upon an instruction from the terminal equipment A par- 
ticular code is recorded that can be distinguished from 
the character code so that the extinction can be con- 
firmed. The picking confirmation key and the lacking- 
article key are arranged maintaining a distance from 
each other to prevent erroneous operation. 

Fig. 4 is a diagram illustrating the constitution of the 
wireless response tag according to the present inven- 
tion. The wireless response tag has an internal struc- 
ture as described below. That is, a microprocessor 1 1 
reads a program stored in a ROM 12 and executes it, so 
that the picking data are all recorded in a RAM (SRAM). 
In transmitting the signals, a communication control unit 
14 converts parallel signals into serial signals and 
sends them to a modulation circuit 15. In receiving the 
signals, the communication control unit 14 converts the 
serial signals sent from a demodulation circuit 16 into 



parallel signals, and hands them over to the microproc- 
essor 11. 

An antenna 17 transmits and receives data to and 
from an antenna 3 connected to the terminal equipment 

5 4. The modulation circuit 15 modulates the data into a 
predetermined form when the data are to be transmitted 
from the wireless response tag 1 . The demodulation cir- 
cuit 16 works to take out predetermined data from the 
received data. A cell 18 supplies electric power to each 

10 of the units in the wireless response tag. A plurality of 
picking management numbers 8 (see Fig. 3) are set to 
the RAM 3. This enables the destination-of -picking ter- 
minal to control a plurality of article shelves. 

Fig. 5 is a diagram illustrating the constitution of a 

is conveyer system. The destination-of-picking read termi- 
nal equipment 7 reads, from an article near the branch- 
ing point D, the shelf data and article data stored in the 
wireless response tag 1 of the receiving box 2, judges 
whether the article be branched to the direction of the 

20 shelf X, and instructs a direction-changing unit 20 to 
change the direction of movement The direction- 
changing unit 20 works to change the direction of move- 
ment of the receiving box Lamps B (26) are turned on 
and off being controlled by the destination-of-picking 

25 read terminal equipment 7 such that the turn-on position 
moves nearly at the same speed as the receiving box. A 
stopper 30 is constructed as described below. That is, 
the terminal equipment 4 confirms whether there is a 
receiving box 2 for picking the article at the destination- 

30 of-picking read terminal equipment 7. When there is no 
such a receiving box 2, a stop bar is lifted up by the ter- 
minal equipment 4 from the lower side of the belt con- 
veyer to create space for returning the receiving box 
onto the belt conveyer. This is done while the stopper is 

35 being lifted up for several seconds. The insertion device 
31 is controlled by the terminal equipment 4 and works 
to put the receiving box on the insertion-waiting plate 
onto the belt conveyer after the stopper is operated. 
Fig. 6 is a diagram illustrating the constitution of a 

40 data management table in the wireless response tag, 
wherein reference numeral 1 in a circle denotes a proc- 
ess function code (1 byte) for designating a processing 
executed by a terminal, 2 in a circle denotes a terminal 
identification number of a terminal that is controlling a 

45 shelf on which is stored the ordered article, 3 denotes a 
number-of-order discrimination code I (1 byte) for 
checking the number of orders, 4 denotes a conveyance 
sorting code (2 bytes) used for sorting the articles 
depending upon the areas after they have been picked, 

so 5 denotes an order data region for storing the order data 
necessary for the picking, 6 denotes an operation result 
region for storing the results of picking operation for 
each of the order data, 7 denotes a number-of-order 
discrimination code II for checking the number of orders, 

55 8 denotes a customer data region for storing the cus- 
tomer number, date of order made by a customer, etc., 
and reference numeral 9 in a circle denotes a picking 
management number. 
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Fig. 7 is a diagram illustrating a terminal setting 
management in the wireless response tag. A terminal 
number (4 bytes) indicates the number of a terminal 
equipment for setting the article data, and is specific to 
the system. A shelf number (8 bytes) indicates the 5 
number of a shelf controlled by a terminal, and is spe- 
cific to the system. A host recording date (4 bytes) indi- 
cates the date on which the host computer has issued a 
setting instruction to the terminal equipment. A terminal 
reception date/hour (5 bytes) indicates the date and w 
hour of when the terminal equipment has received the 
setting data from the wireless response tag. The host 
recording date and the terminal reception date/hour can 
be utilized as data enabling the host computer to know 
the receiving state of the terminal equipment The arti- 15 
cle code (8 bytes) is constituted by a color code (3 
bytes) and a size (2 bytes). Therefore, the lengths of the 
record numbers are each 16 bytes. 

Fig. 8 is a flow chart for controlling the picking appa- 
ratus shown in Fig. 2. Though the processing of Fig. 2 20 
was basically described in the foregoing, it will be 
described here again with reference to the flow chart of 
Fig. 8. The receiving box 2 moves on the belt conveyer 
starting from the point A (S1). The destination-of-pick- 
ing read terminal 7 at the branching point B reads the 25 
picking data from the wireless response tag 1 of the 
receiving box 2 (S2). The destination-of -picking read 
terminal 7 checks whether the subject article exists on 
the article shelves S, T and U (S3). When it exists, the 
destination-of-picking read terminal 7 writes the picking 30 
management number 8 of the corresponding terminal 4 
into the wireless response tag 1 (S4). When it does not 
exist no processing is executed (S4*). 

The destination-of-picking read terminal 7 transmits 
the article number, quantity and picking management 3S 
number 8 to the corresponding terminal 4 from the ter- 
minal 4 that is controlling the shelves S, T and U (S5). 
The destination-of-picking read terminal 7 instructs the 
direction-changing unit 20 of the belt conveyer to 
change the direction of the receiving box 2 (S6). The 40 
direction-changing unit 20 of the belt conveyer operates 
to move the receiving box 2 onto the belt conveyer 
heading to the shelf S (S7). The direction-changing unit 
20 of the belt conveyer returns to its previous direction 
of motion (S9). The terminal that has received the pick- as 
ing data from the destination-of-picking read terminal 7 
works to indicate the picking management number 8 on 
the management number indicator and to turn the lamp 
9 on (S1 0). Picking quantities are indicated on the quan- 
tity indicators for articles 1 to 9 on the article shelf of Fig. so 
3 (S11). It is judged whether the picking confirmation 
key that has indicated the quantity is turned on (S12). 

Referring to Fig. 9, when the picking confirmation 
key is turned of, it is judged whether the lacking-article 
key that has indicated the quantity is turned on or not ss 
(S13). It is judged whether the corresponding operation 
completion key is turned on or not (S14). The data 
related to picking the article/lack of article are stored in 
the memory of the terminal equipment 4 (S1 5). The ter- 



minal 4 that controls the shelf S reads the management 
number from the wireless response tag 1 of the receiv- 
ing box 2 (S16). It is judged whether there is an article 
to be picked or not (S17). When there is the article, the 
management number indicator of the article shelf sys- 
tem of Fig. 3 is flashed (S18). It is judged whether the 
operation management key is turned on or not (S19). 
The data related to picking the article/lack of article are 
stored in the wireless response tag 1 (S20). The termi- 
nal 4 near the meeting point C detects the data of the 
tag (S21). The direction-changing unit 20 of the belt 
conveyer is instructed to change the direction of motion 
from the direction of the shelf S toward the direction of 
the branching point D (S22). The receiving box 2 moves 
toward the direction of the branching point D (S23). The 
direction changing unit 20 of the belt conveyer returns to 
its previous direction of motion (824). The processing is 
executed at the branching point D which is the same as 
that executed at the branching point B (S25). 

Referring to Fig. 10. the shipment terminal 4 reads 
the name of a customer, address, article number, result 
of operation, etc. from the wireless response tag of the 
receiving box 2 (S26). The printer unit prints a transport 
slip (S27). The printer unit prints a delivery slip (S28). It 
is judged whether the lacking-article flag is on or not 

(529) . The printer unit prints a notice of lacking article 

(530) . 

Fig. 11 is a flow chart illustrating a method of 
processing the picking data using the wireless response 
tag shown in Fig. 4. The order data such as the name of 
a customer, address, article number and quantity are 
input to the host computer (S41). The data are stored in 
the file of the host computer (S42). The data are regis- 
tered to a picking queue (S43). A picking instruction is 
issued (S44). The picking data are transferred to the ter- 
minal 4 (S45). The terminal 4 writes picking data into 
the wireless response tag of the receiving box (S46). 

Fig. 1 2 is a flow chart for setting the article data and 
shelf data to the terminal equipment using the wireless 
response tag. First, article data of the shelf such as arti- 
cle number, shelf number and terminal number are input 
(S51). The data are stored in the file of the host compu- 
ter (S52). The shelf data are classified for each of the 
terminal numbers (S53). The host computer of Fig. 1 
transmits the terminal number, shelf number, article 
number and host recording date to the terminal 4 (S54). 
The terminal equipment 4 of Fig. 1 records the terminal 
number, shelf number, article number and host record- 
ing date into the wireless response tag 1 through the 
antenna 3 (S55). The terminal equipment 4 of Fig. 2 
reads the data from the wireless response tag 1 (S56). 
It is then judged whether the number of the terminal 
equipment is in agreement or not (S57). The shelf 
number, article number and host recording date are 
stored in the memory of the terminal equipment 4 while 
the number of the terminal equipment is in agreement 
(S58). Finally, the terminal equipment 4 records into the 
wireless response tag 1 the date and hour of when the 
operation is confirmed (S59). 
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Fig. 13 is a flow chart of when the receiving box is 
returned back onto the belt conveyer in the conveyer 
system shown in Fig. 5. The data are read from the 
wireless response tag of the receiving box that is mov- 
ing (S61). When the data read from the wireless 5 
response tag 1 includes the article to be picked that is 
controlled by the terminal, the picking management 
number is registered to the operation queue of the ter- 
minal (S62). It is judged whether the operation comple- 
tion key is turned on or not (S63). When it is turned on, w 
the terminal inquires, through the network 19, the pre- 
ceding terminal whether or not there exists a receiving 
box to be picked (S64). A response is received from the 
preceding terminal (S65). It is judged whether there is a 
box to be picked (S66) and an operation instruction is 75 
sent to the stopper S (S67). An operation instruction is 
sent to the insertion device (S68). The terminal equip- 
ment 4 erases the picking management number for 
which the operation is completed from the queue (S69). 

Figs. 14A and 14B are flow charts of when the 20 
receiving box is indicated on the belt conveyer by using 
lamps. The terminal T reads the data from the wireless 
response tag of the receiving box that is moving (S71). 
When the data read from the wireless response tag 
includes an article to be picked that is controlled by the 25 
terminal T, the picking management number is regis- 
tered to the operation queue of the terminal T (S72). It 
is judged whether the operation completion key is 
turned on or not (S73). When it is turned on, the termi- 
nal T instructs, through the network 19, the preceding 30 
terminal S to turn the lamp B on when there is the 
receiving box to be picked of the terminal T (S74). The 
terminal S checks whether there is the article of the ter- 
minal number T by using the wireless response tag 
(S75). When there is the article, the terminal S turns the 35 
lamp on (S76). It is judged whether a predetermined 
period of time K has elapsed (S77). When this time has 
elapsed, the terminal S turns the lamp 1 off and turns 
the lamp 2 on (S78). The third to G-th lamps are turned 
on, and a lamp that just precedes the G-th lamp is 40 
turned off (S79). It is judged if the turn-on of the lamps 
is completed up to the G-th lamp (S80). When the turn- 
on has been completed, the G-th lamp is turned off after 
the passage of the predetermined period of time K 
(S81). Through the steps S76 to S81 , the worker leams 45 
a timing for retuqpig the receiving box back onto the 
belt conveyer while the lamp is turned off. 

According to the present invention as described 
above, the picking data are read out prior to picking the 
article and, then, the article is picked in advance, mak- so 
ing it possible to even out the amount of work for the 
worker. By utilizing the picking management data, fur- 
thermore, ttj^sgrnmunication time relative to the wire- 
less response tag can be shortened. That is, there is no 
need to read out all of the article list from the wireless ss 
response tag. According to the present invention, fur- 
thermore, when the amount of work is decreased due to 
seasonal changes and the like changes, the picking 
management number can be set to each of the termi- 



nals or to a group of a plurality of terminals, making it 
possible to efficiently arrange the persons. Moreover, 
the present invention requires neither the time for hold- 
ing a paper that was used when a paper list was 
checked nor the access time to the host computer, mak- 
ing it possible to shorten the processing time. 

According to the present invention, furthermore, the 
transport slip, delivery list and, depending upon the 
case, lacking articles and errors can be printed by using 
the wireless response tag at the time of shipping the 
articles, without causing the slips to be fouled. In partic- 
ular, when the article is lacking, the printing is effected 
only once contributing to decreasing the amount of con- 
sumption of the paper. Moreover, when the article data 
and shelf data are instructed by the host computer, the 
article data and shelf data are written into the wireless 
response tag from the host computer even in the case 
when on-line network becomes defective, and the arti- 
cle data can be set by hand to the terminal equipment 
near the corresponding shelf. According to the present 
invention, after the article has been picked and when 
the receiving box is to be returned back onto the belt 
conveyer, the receiving box for which the picking opera- 
tion is done is automatically returned back in synchro- 
nism with the halting of the receiving box for which the 
picking operation is to be effected relying upon the con- 
firmation by the preceding terminals. This makes it pos- 
sible to shorten the time in which the receiving boxes 
remain halted on the belt conveyer and to carry out the 
operation automatically. According to the present inven- 
tion, furthermore, when the receiving box for which the 
picking operation is done is to be automatically and 
mechanically returned back onto the belt conveyer, the 
preceding terminals confirm the presence of the article 
that is to be picked and lets the worker know the timing 
for returning the receiving box back onto the belt con- 



Claims 

1. A system for picking articles comprising a wireless 
response tag having a rewritable storage unit (1), a 
receiving box (2) having said wireless response tag 
and for storing a desired article, an antenna (3) for 
effecting communication to said wireless response 
tag, a terminal equipment (4) for writing/reading 
article data to and from said wireless response tag 
via said antenna, a plurality of article shelves (S, T, 
U) for storing a variety of articles and display units 
disposed in the vicinities thereof, and a belt con- 
veyer for conveying said receiving box, in order to 
pick a particular article by using said receiving box, 
out of many articles held on said article shelves; 

wherein provision is made of a destination- 
of-picking read terminal (7) at a position of the belt 
conveyer in front of said article shelves to read arti- 
cle data picked from said wireless response tag, to 
display the corresponding article and a picking 
management number (8) on said display unit and to 
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store said picking management number (8) in said 
wireless response tag (1); and 

said terminal equipment (4) reads the pick- 
ing management number when said receiving box 
has moved close to the article shelves and displays s 
it on said display unit by using said antenna dis- 
posed near said belt conveyer in the vicinities of 
said article shelves. 

2. A system for picking articles according to claim 1, io 
wherein said picking management number is set to 
said destination-of -picking read terminal for each of 
said terminal equipment or for each group of said 
terminal equipment 

15 

3. A system for picking articles according to claim 1, 
wherein said terminal equipment writes data 
related to lacking articles into said wireless 
response tag. 

20 

4. A system for picking articles according to claim 1 , 
which further comprises a shipment terminal equip- 
ment (28) and a printer unit (10), wherein a cus- 
tomer and picking data are read out from the 
wireless response tag of the receiving box that has 25 
passed through the article shelf, and are printed 
onto a transport slip and a delivery slip. 

5. A system for picking articles according to claim 1 , 
wherein said terminal number and the data of the so 
article on the article shelf are recorded into the 
wireless response tag, and the article data are set 

by using the wireless response tag when the termi- 
nal number is in agreement with said terminal 
equipment near the article shelf. 35 

6. A system for picking articles according to claim 1, 
wherein said belt conveyer is provided with a stop- 
per for stopping the receiving box and, when the 
receiving box is to be automatically returned back 40 
onto the belt conveyer by using an insertion device, 
absence of the receiving box at a preceding termi- 
nal equipment or at a plurality of preceding terminal 
equipment corresponding to the returning time is 
confirmed by said terminals, and an instruction sig- 45 
nal is sent to said insertion device to return said 
receiving box back onto said belt conveyer. 

7. A system for picking articles according to claim 1, 
wherein in a constitution having a plurality of termi- 50 
nals and lamps arranged along the belt conveyer, 

the preceding terminal indicates to the succeeding 
terminal a position at which the receiving box to be 
picked is moving by turning the lamp on. 

65 
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